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PROBLEM TO BE SOLVED: To Store moving picture data with proper image qualrty within 
a specified time of a storage medium which records the data at a variable brt rate and to 
easily manage recording of the storage medium. 

SOLUTION: In the case of recording a moving picture in real time at a variable brt rate to a 
storage medium wrth a fixed recording capacity, a coding- generated '"^7^*'°" ^^"^ity 
controller 24 acquires the recording capacity and recording t.me of recording -n^omria^on 
Squentially recorded by the storage medium 31 , obtains '^l'^^;:^^"^^^'^^^^^^ 
and remaining recording time of the storage medium 31 on the basis of the acquired 
reo^r^^g capacrty and Lording time, calculates an object brt rate after the current point 
o^Z on the basis of the remaining recording capacrty and remaining recording t.me. and 
sLquenSally changes a quantization step size 25 so that the variable brt rate maintains a 
rate being the object brt rate or below as its control. 
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luie^^^b'-y h I/- h*^ByiS@^b'>y b h^xfm. 
[ fS^5S 2 ] H^f SliWi^om^ -r T t::-^]^ b' <y 

. tm 0 mmm tm.^ tmmm t ^^^^i-ri 

fffa^^b'>y M'- h*^'B>ifSgmb'-y b hOT^^ 

[ if *3i4 ] mmm^m.(7)mm:>i r ^ r t;:-5r^ b- «y 
tirf E^^£ii^^<^^i^f^^- H^^i^?x^#^a*^'lx# L 'tis 

^Sfti:fE^^ra^*"'^^^^^Wb'v M^-bSr^ 
[ff^JS5l ItifS^^Sfi. Byfeggb'>yM^-b 



BtJiESiJ^ai^SJi, iJ'-^=5r< i: ^HulE^b'-y b b*^H-J 

iETi5Sb'«y b u~ mi.^mm-r^M'f'itx'r -yy^^ 
xi.z)m.^w.'rmm'<io^ t ^mmt-tm^^ 1 

^±l5Sb'-y b V-b^m^^^m2com^^S2:$ '^t; 
BtilESiJ1SI#S<i:. ^i'-^^ < 't^miS^b'-y b U-hii'wi 

lE-hRSb'-y b u-hirf^tm^hm-^itx^ -y~r^^ 
x\<z\m.^^'fh^m^''^^ - ^ $:#mt-r^^^^ 1 

Xi:CORI^2rlE1it/iP9^-x-7'/Wt . 

m%mm—yi^-b-hmizm,%x-n^mzi. -^-rm^ 

[ft ^Ji 9 1 ^JpS^cOb- -y b b $r^?^ i: LT hu 
lEM^T >f rtclElilffS^lEli tfc%&^^iE#i^«*3 

mmn^mz^-^x^n^id-zmm^i^^mm^ 

^ $ ;t >t ^ h $r !^ i: -r ^OT 1 ~ 8 CO V ^-rix 

lit^Ji 1 0 ] HUlEM^T TC0^^jStw*3tt^E 
r<?)ie#|^Mt;MJi5-r.|.iEilB#^2:H>JiE 
MM^gcOb' -y b I— b i^m-r ^J^iL^gh . 

B«ia^li:^Stc J; o T $ iif^f Eli^S Sr toai:»Di- 

[000 1] 

#«p<T'f rtw-si^b'v bU-b-CK)B«?r^^^iE^ 

'thmwm^\mm.\.zm\^. ra^r-frc7)« 

[0002] 
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mtu^ii^ fi?ijx.{fiviPEG l^^-ov^T^i. I so 1 3 

8 18t;MS$il. MPEG2t;oV^-r{i. I SO 11 
17 2timS$nTCM>. 

[ 0 0 0 3 ] 02 2{i. m^<7)mmim^i\:MM.cr>m^ 

13 i 1/^^:7 >f;l.^?:*^lfC. MPEG:^t;i5lt 

[0 0 04] i!)#^tK^6fi^ A:bHmT-^3i:. ® 

■f-iJ' 5 i: ^ i> i: t::P t°^?^^i3it/B f^^-^-cT^U)^ 
^^tH^^TO. Pf^^^fcitXEb'^f-A-l^OV^Tti. 

h-rS^i:-C'. A:>]®«T-^3$r7l/-A^^-r- 
^8i: tTDCT9l3tll:>:-r-l>. 
[ d b d 5 ] D C T 9 a: 7 t'-A^^-^'T^^ SrMft 
y^t-CDCTai:^l 0 5:»i^^k?ll 
MlHktll Hi. DCT{ll:>Dl Oco»^^kSrtTo/c 
m.^it^li!,:h 1 2 ^ai:>]-tl> . -BI^^^^^-^^l:^ 1 3 {i. 

^5MfiVN'.y 7 r 1 4 i: L-caj^-rS o M^^-^- 
/pxr3-b'^P (DPCM) :^r5*ii07i/-A^f-sy^^^ 
-(ki: LxmM^^M^y v--U(r>y v- A^^M^i 
^c7)/^a6co^SPm-^^'no^<. j^S^^-fk^l 5ti. 4 
^<l:fltti:>] 1 2 ^iEi^^H t/::3!»™tiffi^ 1 6 Srii 
SiiS=n^>fy^^ (SDCT) I7t3ai:^t. ilDC 

T 1 7 id. ita^^'fkiiai:': 1 6 y^mt 

/cJ£DCTffi:>]l 8§r7lx-A^Sa^tsl 9lztiJ:']L, 
7V-A^Jnmtll 9(i. i£DCTai:>3 1 8i:7V-A 

^iPi!l®mr- 5^ 5 ^ 7 V- A^jns L , y v- A^ja 

^^_-5. 2 0 t l^-A^ ^ 'J 4 l.2tSStri> . 



[00 06] il^i>^'•y7rgP2 Hi. iM^l^N'-y 7 r A:»3 
14^-S^^L, El^b'-y M^-h^a-yi7 2 7cO^ 
a -y 7 13|5]« LT . H^t' -y h V- h v 7 T tH 

Q (n+1 ) =Q (n) + (2A/ 
^Jg^t. iifi^N'-y7r^2 lc7)#SitM$:B/2C 
ifrsfttl.^im^TO, Q (n + 1) ti. 7U-A 



^ 2 2 i: tT^t'«y b Ix- hc7)[ll^r^r 
T.fT2 6tC^m$tLl.. -i^B^^ ^^^k^^it#g«$iJ 
ffli|i24(i. iS^iV^'>y7rgE2 l*^'?>C03l(i>'"^-/7r4^ 
iJl2 3 ^fflV^-CSi^^kXT^-yr-t^ X2 5 $r$ijtai-t^ . 
[ 0 0 0 7 1 S2 4{i. ^xmm'-'9^<n^%<r^ 

«^kxr 'y r^f ^ X 2 5 tm- t' -y h V - b <mf^ 

fcv^-C. »iHl:Xx-yr-9--fX2 5$:^t^<-r^i:. * 

t- .y Mx- b *-'JiJ)p-r h.-tfz. x-ym^'f'- 9 3<^^ 

mtzJi. I22 4c7)3aT'S^-tJ;dtc. Mm:<)^»<i*^ 
co^Lv^^^.^m^*^^^^^^*''^^ I124C7)3 

V^ffimt-a^O. 5i^{i02 4c7)3b-C7isi-^?iW=Sr?& 

[0 008] 02 3{i, i^fi>'N'-y7r^2 1 

fBi^Jiaif§2 4 cT^PSam^r^-TT^a >y ^0^'$) 
^, 02 3t=i3V^-C. ^1f#»>!7^^^10 1{i> M 
(i^N'-y7rAD14&mB#t1-itt-C«fflfSft (t'<y b 

io2^{li:Ji-r-g.. 
i^fi^N' >y 7 T ai^ 2 2 ^m^ttic bxi^fifflM ( t: -y 

bm) 1 0 A^^-h-th . wm.^ 1 0 5{i. ^tt^ 

1 0 2*-'^i^mimi:l 0 42:^SL, ^N'>y7TM1f 

#41 0 6S:ai:>:-t^, 

[0009]mfflM102. aMfitflgl:104, 
j;t;fyN'«y7r#«WfBil0 6{i. il{i^N'>y 7rm2 
3 i: VX^^WM^-Wmsmm 2 4 . ^ 

^\m&'mmm^ 2 4 ti. A:>3 $tL/^i^^i7^' >y 7 r 
:|^lJl2 3S:l/i-'X^l 0 7-C--9->'7°;WL. i<7)mfi^N'>y 
7r4^iR2 3^tfcl::. C PU 1 0 Stiio-Cl^-ftX 
r vrn^-f X^^^t. »^MbX^>y X2 5 L 

xmF^\m\ it5j:i^i£«™tii 5tcaj:']$tL§« 

[00 10] fiRff. il{i^N'-y7r2 1a(0A«/7r^ 
»^ B i: t . >y 7 r ^**^B/ 2 tg%]tci'J^^ * 
Tii i^-fbXT^ >y 7-9-^ XQ 0 -Clf #^(1:5:=!? -5 ^ 

t y^>y 7 r^i3&^'B/'2lcJ'J^tfv:^*^'^lll^<lt' 

.yVw-bRO-ci^fi^^i!^^^. i^fi^"^'-/^ 

r A:*: 1 4 (73^ t- >y b V- b R^^'bEl^d t' «y b V 
-bRO^^S^U/iM^*^'!^^^^^^ v<<y7r^ 

[001 1] CPUl 0 8(i, yV-l.W^)^-jyrm 
«fflfg» 10 6^1 ^^m^fe) Lf^^i2r A i: LT . 
B-1 ) • QO •■•(!> 

( n+ 1 ) <7)»i^'fl:X7^v7^^ XX'$)0 . Q ( n ) 
\% 7V-AnC7)ft^-^b^T-yr^f>fX-C'$)0. QO 
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{i. ^^-C-fc-S-o CPUlOSJi. le^^f-A-. 

[ 0 0 1 2 3 112 5 ts&^cotJjS^^^^-ft^MtCcfcl. 
2 5 iZtJV^-C . y V-J^%<r>J^-y y r^^lffSft 10 6 

[00 133 

[%BJ*^mtj;oi:-r^^S3 i.t-Lts:ifh. 
TMfi^N'-y7r^2 l*^'^iifrr?>^^^^ M^$iJ1SlcO^ 

[ 0 0 1 4 3 i^c. ^t'<y bwb-cieii-ri>#«^ 

[00 1 53 Z<^Wmt±.mz^^Xt£^fvtzh<r>X\ 

^^zmmtpmnx-mmm^r^n^-^ZTtifix^-z-^ 

[00 163 

[ilS^M^-r-S'^-i^^^^^l ±IB@W$:^^-^'2./c 

»<?5^a^ T -f r t' -y bi^- h x'wmmmm^ 
tmthmmm^^iV^M.<<zi5\^x . x r 

e^t' -y bix- b §:sai-r ^ictti^s 

t . HUlE^t' -y b 1^- b *^BUiSS^t: >y b V- b 

[00 1 73 zco^mzi:tHi. m^f 

&ix#L, iLm^s*^ mim%^mmwLrz%mm 

^mi. ^t--y bU-b3&*H>nag^t'«y bW-bOT 

^tm-r^M.'^^ty^^'yy'v-f xiztmx'^-t^^i^^ 



[00 1 83 -^^^(TyWM^zt^^-^hmmim^-i^^ii^ 

mmmm&comm^ r f rt^^^t' -y b h-mm 
mimmmimi-hmmm^iti^Wiiziox^x. msi^ 
m?( T Tiof Eii^i^&iiic'^^S'Jiaii^i^t^^f Jis^ 
■r-i>^fMS^Sfc. B«ifa^miaii«i^m{a^t3M»:ia 
#i$fi,g.iaiftPB^faii^«i:i5ii^^i^ ^BX#-ri.i5i 

t ii-hm^^wiimmmmmzmmmmtm'oii 

(.m^^Mcom^ b I/- b $rirtii-ri.^ai#a 
t mm^^-y b b*-m@^t'-y b bi^ir 

[00 1 93 zcomiziifuf. mm^^mK m. 

L. m%^m'. ^wmmmM-&mi>z\\m.im^ti^ 

mm'i%^f&^m%^fztmmmttm^mti}-h 
mi'rtmtimmm^^m(>zm'otmm&tmmmm 

jSm^Og^fv bl/-bi^icait. SiJtB^SJi. Huia 

pT^fc'.y bix-b*«Btifa@^t'-y bu-b^T^w-r 

[00203 -:?%'co%Bjtz;;&^*»^ijj®#f5F-^'fl:^M{i. 

— iiac^i^B^icfev^T-^mie^fjms^sti-M^^^-^^ 
[002 1 3 ^o^Bjtr itLff . Mi^m^m^mt. 

mmiZ . -BT^^t' >y b l^- b i ^ t' «y b b OT^ 

[00223 ot^'£0^Bfltc*^**2.i!)B^^^'fl^H*^- 

mmnmMm-rmmmn^immza^^x. msim 
m^T'-fT {zmmm^mt?Mtmi<^^^(^^^^ 
mm^ziinhBU^'v bi^-b^issi-^^s^st . 
fiiB^^ T >f Ti,zmmm^ii^immmcotmn& 

<7)mihmzwmm^mimn Lfz%m^& t tm^rn 

i:*^<^iS^^^l^t:<y b^-b$r^t±J-ti.^ai^2_ 

HtifaS^aill^^m3HUi£^i^t'-yb^-b*^B.jBB 

gMt'-y b V- bOT^^-r^*M^^ •■-'^^^ ^ 

[00233 ZCOWmzXtiii. 

rtcwr<J:ia^^^^i£^=w^^^^''^*^^^^^^^ 
fc{t.i.astr-ybix-b^^t. I5l^##e*^^ 
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[0024] '?#'cO^0flt-*^*^'i)S)M^^^-^^l^^**- 

[00251 zcDmi^zxtuf. mtm^^mi. m^i 

[0026] ^%'(DW^^zt^ti''^wmmi^i^w>t. 
mt^ym^ y b v- b ^ms-f i <7)is^^s?r $ 

1.- b A^'BtfiaTRS t'-y b V- blJJLhtrlfti^i-l.ft^'lt^ 

Vo 0 2 7 ] ^co^m^zj:tnf. ^i<r>m.m^mK m 

1 c7)m€l^K/l/m±<7)ffl«&«iiE-r^Tt5at'-y b V - b 
^^^L, mfaS"lffll^S*^'^ ^i;>:5r<i:*,HinB^t'>yb 
V- b*^'MSTRBt'-y b \y-FVXtiWnThm^i^^' 

[0028] o#'c7)^BJl;:*^*^l>t!)®^^^"^^l^S**^ 
±iec^^B3C3*3V^-C, ||2(ORfr^V^>'H':iTc7)®^$rl8 

[0029] .Ic^^BJl3±iX{f. ^2c73|£S¥a*^ ^ 
2c7)mSl-'<''H':iTtO@^^li1#$-*i:^-tl^t'-y b 

b b*^mna±ISt'-y b 1/- b WT5:*H^^^»^^'i 

y^^^yr^A x\.zmd!.^-thmm^^Vim-^'^'> ± ^ 

[0030] ^"^cmmzti-ti-hwm^Ptii^^^^^^ 
mmm^^(m^>'n'^r\z-^yiy vv-yx-mm 
mm^mmthmm'm^\^Wizii,\^x. mm<o 

ummzm'rhM=Fi\:^^ -yr^^xt (nm^^sm 

I'it^T- -y X^IX# t , LTtS^^lk^-r >y 



[0031 ] ;i<7)%mizXixif. Wl^-^'^'^*^^ 

fzm^^-^i^*^^^ ■mim^:n^mzx^xn^ 
^^tLfzmm<7)mMi>zicim-t^&=F^t^r- >y 

[0032] -?wco^m^zi)^t^hmm^^^i\^^^^^ 
±.uco^Mzi3\^x . mmmm<o\^y b i^- b ^w^t 
Lxmmm^T^Tizmmm^tiMLfzm^<7)m^ 

[0033] ^(o%mzxfo.f^ mn^m>K ^wmm. 

m^tm^Lfz^o^mm^i^Mma^^^^'M.i^^ 
m^^m^. mmn^mzi-^xm-^fitzmmm. 

[0034] 'p|^"<7)%Bflt;:*»**l)»)TO^?"^^l^®*^ 

HiiiSMJi®w«^t'<y b u-b^fflv^-c}^^-r?.i^iL#ia 
h mm%^mzk'^xm.^fii-ztmmm:^^\}i^ 

- - - - 

[0035] ^(^wmi^fi^i^ mn^mK my^-r 
^T<^w^^^zi5^^htm^Mi^^^ icoiai*^*^:: 
n^^h^mn^^mt^wmmm^y bi--bSrfflv^ 
xm%L. m^^^^mK mm%^mzx->xm- 

[0036] 

m\.zmm-h. 

[0037] ^JSc^M 1 . . 

T'S,?.. ^l^ci3v^■c. trx:nmmu2izii. 
LX%mr^^ NTS c:^^l:: XhK:h^-Mm. i 

[ 0 0 3 8 ] »S ^^ttits 6 . 9 3b.m 

^7 1^- ^ U 4 A, ai:b $ ti ^ 7 
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j^) 9HaJ:^i$iX'§>. I tr^f-^tzov^-Cti. 
A^Mllll 7 1,zi3 V 7 1/- A^^Sffl^r- ^ 3 ?: 0 

^8i: tTDCT9t;:ai:>3-r^. 

[ 0 0 3 91 DCT9(i:, :7 W-A^M^T-^ 8 

iS. a^-ftSItU^ 1 2 ^^^^^^-ftt/c^i^S^-r- 
^jvu^a-Y^m (PPCM) :ff^<Dyv-J^mf 

ai^-r-l.. 5£DCT17{4. i£4^^l:fiai:^16?ri£^ 

AraJnlcfli9t;{tJ^-ri.. 7U-AM^tli9i4. 

i£D C Tai:f3 1 8 i: 7 5 ^ ^ ^ 

-A^jD^b. y u-j.mtm'r-^ 20 1 Lxmmy 

[0 0 4 0] JMfi^^'-v7Tge2 1(4. i^fg^N'-y 7 TX:f] 
14^-B#^t, ^^v'^T3 1l3Pmt'>yM^- 
hcoiIfiM'-y7raJ:b22i:tTai^-ri>. #mp<r^ 
r 3 1 iift^^' -y :7 T aj:b 2 2 $r)iS<XIE^ t . ^ ^^IS 
If t;M-ri,ieiMfg3 2 ^^^m^tff#SftS']«9Si 2 4 

7T^iE2 3. i3j:UfiEIIHffS3 2$rti:t3. M^'ftSI 
1 iiiXX/mM.=f^t^^ 5izi6i-fhM.=F-ity^^'yy°^^ 

[0041] ^'bt;, 02l3S^-r. i^^t^^-y7Tg52 1 

9m^mmLxm=f<t^^'yy°-^^ ^2 5(Dmmmi,z 
olii mm^^'yyrx:hi4i-^nmLxm.mm 

i{t'«yb^) I0 2^til:^l-r-g.. i^^iffl^^'^^^ 

io3«i m^i^^'•y7rai^22^s^ttmu•cii^iffl 

$gS(t'-yh^) 10 4^ai:»3^?.. M^S§10 5{4. 
^Ifffga 1 0 2 *^/^iIfi1t$gi 1 0 4 $:^mt . >^'■y 

[0 04 2] ^ffimai 0 2. i^flW$B»104. 

Rl= (C3-C1)/ (T-T 

xhh: zcD^{2) ci3(t^ (C3-C1 ) m 
-mmAX'h ( T-T 1 ) (4. m^tmmmx'h 
\ mmiz Lx , }x<o^^x'hh%mmmT 2cot^iz 



xw^^yyrmmmiMioeii. mm^^^yyrmi2 
3tLx^^itm.mm.mmm4i,zK-^-^iih, ^ 
^itm.mm.mm^2 4it. x^v52^^l. 

U 5 2 izli r -f r 3 1 tii:>] $tL^ciaiJ1f 

Kh] ^m\Lm.mmM.mm^2 4ii. x^^n.-^^^^ 

y^>y7r^lJl2 3^Vi^'X^$'10 7-C-^yr;Wt. ^CD 

Bmj^'yyr^^2 st^^'J 5 2izsm^tifzmm 

m32t^htl<Z. CPU5 HCcfcoTft^'ft^^T^vr 

x^m^t. m^itx^^yy'^^ ^25 1 Lxm.^ 

[0043] mtif. mm^^^y 7 T 2 1 aC7DVN'-y 7 

m^BtL. j^^yyrmmi}<B/2izmuzmmt^t 

X'ii &=fitXT •vr-9--f XQOT-^^-^-fb^rtr-^t^m 
t yN'v7 T^»*^'B/2tf>JBU/il^*^'^i^fit'-/ ^ 

\^-hRox'mm^:miih'th. ^<^tk. mm^^vyrx 

m 1 4 cD^^t'«y M/- b RA^'biMfit- V b l^- b R 0 
^^^Lfc^*^'^^«*^^^> yN'<y7r^MJ:=0r-^ 
i:iiiii-|>-i:t-'5rl>, ^>:^it. itfi^-^-y 7 r ai:ft2 2 
\,t-^\i-,v\^-yx:hhfz>^. CPU 5 1 {4. Ji^t 

f>J;dl- #«^T^r3 1*^^ai:>]$tL. ^^U52 
^zW^^i^himim 3 2 <Otf #B$r =b i: t;:. »i^^k^-r 

.xr^f-fX2 5^siJiai-r«>o 

[0 044] CPU5 lt4. ggt'-yM^-MtaiS55 
3^Wt @gt'>yM^-b^ai^5 3{4. ^t'J5 2 

[0045] ii-C. |13^#B?,fCS^t>y M/-b 

(n'mm^^z-^'^^xwimh. 03{4._#«^T^r3 

3 1 i;iaii$*^-&is^^*i^ . 0 3 1::^^^ 
X %mm&m\t. wm^zm^:^ ir^r3\ t^ieit 

-r^^^^^TlIli^-C. ^^7^^T3 ic7)^ieil: 
|^t/^<i^@^t'>y bV-bRO (=C3/T) fct 

loo 4 6 ] 0 5 2 cfeit$tL:^cie^^ffl^ 

3 2^t,i:C. m.^>^>coaSt'«yM/-b?:OT^ 

mm. ^sjjiL*^'fe^^^Ti^L^c4fc^t'. - 

t'..,].^_hRU4. (2) <7)j;^t;^ai$^^. 
1) -(2) 

{4. w)iz^^^^ (C3-C2) T'^^o. aoie^^ 
^ifi (T-T2) -c'S)i>^^*^. ia^^raT2cfc{ti.e 

gt'.yM/-bt4R2 (= (C3-C2)/ (T-T 



!(7) 000-333169 (P200 0-333169A) 



2) ) fc'Sr^o 

itXT-/r^^X25 (Q) ilMLtz^il) 

Q (n + 1) =Q (n) + (2A/B-1) • QO 
:5r|,5^ ( 1 ) ^fflv^r»^-fbXr-yr^^^Q2r^S 

^t' .y h I/- b*^' gMt' <y hV'-h mzut hX^^Zi- 
^cOj*; ( 1 ) t;t3V^-C. Ali. :7ix-A«co^N'>y:7 

0 b ^irri. J: 3 tC'Sr 0 . 1 0 2 c7).jN$ 'ScA 

[ 0 0 4 8 1 fit . mmz%^'m& i o 2c7);*:# 

|>t'<y YV-VR^'in^^^'thfz^. @#b'«y hi/- 
h R 0 ~R 2 t' -y M^- b Rmi nmTl=:=5r^ i^^^Z 
\i. 4^-{bX7^-y7'-9-^XQ^mM3±tf^-k-^'^ t' 

^L/imScO-7-i-'y (=C-C3) (±. 4TOX7^-y 

[0049] ±^tfv:ioi3. z<Dmm<^Wim.i^zxfi 
mmy^^^rsuztm-fhtmrnm^m^^^^ 

^B#@^t'7bV-bR0~R2$:H«T-r§C:i:-C% B# 

^ t -^H)®® X ^ r 3 1 aii^iii*! t3JR 

[ 0 0 5 0 ] 'Sri^. ffiS«7)ieiiKiSt;fcv^-C. t^c^tU 
fc. ■(f±L/>:K^;±i£Ob'-yM^-b*^'^^^'^*^'^'^^ 
^ ^ i: ifiX:% h , 

[00 5 1] mm<nmm2 . mz. z<7ywm%mm 
m.2\.z-^\^xm^?i-t^>nn(oBmix'\i. i-:><om 

^ T >f r 3 1 t -C @m t' >y h b R 0 ~R 2 ?:ISS 
Rl= (Cl-Cl 1) / (Tl- 

X'hh. ;ico^{3)iztoifi> (Cl-Cl 1) ti. ^ 
mmm^zii»m')tmmmx'h o . ( t i -t 1 1 ) 
(±. jfmmmi^zhifmmmmm'h^. ramt^t 

T iX^^^^-C'fe ^leii^^T 1 2 CO i: § i;tS , ^ 0 IE 

ii^ft*^ (c 1 -c 1 2 ) -c'^)0. m*)Mmmmt>< (t 
1 -T 1 2 ) EH^raT 1 2izt5nh gm 

t'-yM^-b{iR12 (= (Cl-Cl 2) / (Tl- 
Tl 2) ) t=Srl.. 

[00 561 ^iOidtcLT^tti^il^cgmt'-yM/- 
it^7-yr^-(XQt:±^Lfz^ ( 1 ) ii^tiz^m-t 



-(bxr-yr^f>fXQ&^:ri.i^t^t-cvM>*^ ^co 
nmcomm 2 x-a . mm^ t ^ r 3 1 t:mm<r>immm 
t fzimw^immmi<zm\ t . ^^fi t /-c^iit^itsv ^ 

mtmmMti}-(^niii\^x.M'?-it^^'yy^^^<^ 
^■m-thxo^zvx^^^. ^ 
[ 0 0 5 2 ] ii4{s. :i(DWMcomM(r)mm2X'hbm 

^ffl$S»S)Jffl!§i2 4 cOPSB^^^r^-rS'C'J) o 04 

^^^ctiiieiiSft^^^fJi^^t. -eco^f>r^^i^^2rc 
pu5itcA:»ii-'i>o ^coflii£Oii^t±. 0ii3J;t/I12 

^iiLXi^^. 

[ 0 0 5 3 ] C P U 5 1 I*lcOiMt' -y b^- b^ttiSe 5 
3{i. ^fiJ|S^gi54 lt;J:oT|g^$ix^>:^l^ttt-^ ^ 

^-b^ajg?53{i. ^^U5 2lcieii$ix^>:iB^i^^ 

t'<yM/-httrsai-t4. 

[0054] i ^X\. m 5 S:#BiLT gmt' -y M^- b 

P^i,ziiifhmmmtm.miMt<7)mm^-rmx'h 

-7T ^fiM^ac 1 im%Lfzm^ s^fv b i^- 
bRio (=ci/Ti) tLxna^-rh. 

[0055] ^(Om. ^ ^: 0 5 2 t3iEli§ix^ci£liW^S 
3 2^t>i:tc. MM*^^^^a^t.'<ybl--b€:Mi- 

4, m^^mmi^^Tiim&Ltzm^x\ 

@^b'>y b 1/- b R 1 1 ( 3 ) ^ l-®*^ 

-Tl 1 ) - (3) 

-g,. ^S$tL/^»^^k:^7-yr-^-^XQ{i. A^it^l 
1 i3 cJ:t/i£*^ ^kfl 1 5 l,ziii:h LX . ^b' -y b l^- b 
*-'g^b'-y hU-h\f^l>zmt6Xdl>Z^h. 

[0057] 0 irzLx^^tifz^pimmzx-^ 

^. @6l;t3V^T. ggb-ybV-bRHi. 0511^ 

tf^rg^b' >y b V- b R 1 0 iznmL. ^mtmrnmr 

1 iy-ti^SiJieM^MC lco^fMi*l::fcttl>g^t'-y 

hu-hx'h^. mmf.z. gmb'-ybi^-bR2{i. ^ 
fijia^^ (T 2 -T 1 ) tfz\im\tm^& ( c 2 - 
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St'«yl^V-M^3(i:.'^fliai|B#^ (T-T2) tfz 
«i3i-fll=Eili^ft ( C 3 - C 2 ) CO^f J^^l^fctt^ m 
t'.yhl-bt'S>S. ^^-C. taii^S (C-C3) 
{i ^JfecOJg®! i^l^^'^^-^'^'^'^^• 
[ 0 0 5 8 ] ^co^t|c^?^®2tciiX{?. ^^flMi^^ 

[0059] mmc^mms . mz. ^nmcommco^ 

'^T-V r 3 1 ^ft«Of£il:^^^^^«iiS«*^*'-'fc -''^ 
[ 0 0 6 0 ] 07(±. rcOf&Bfl<0^l!iSc05g®3T'fcl>KJ 

fcv^-c ^^S'jissge4 2{i. ^^T^ T3 im^mm 
cpu5itcx:^]-ri>. 'ec7)flficom{i:. sifcit^ia 

[00611 CPU5 1I*lc?)Smb'>yM^-b^ffiSP5 
3{i. ^W^g?4 2(::J;o-Cia^$ti-^^^J^«t-^ ^ 

m<mm2tmm^j:^^'^^'^''^^^^ ^^^'ll 
wbmai^5 3ii. ^*«j5 2iziaii$it=^^ia^^^ 
i:isiitt#4 immm) tt-^^. mtmm.^z^^^h 

^nmm^f^x'^i^fzmwf^mmzii\^h is 

[0062] ^-I-C'. |18^#Rlb-C@^t:-yM--b 

0. mmzmM^^zi6\^x%m^fiMm^ 

[0 0 6 3] SStCfcV^T, 10£7)#«P<T^T3 ICT) 
^i£^l^^T{±. W^^^4 2lCio-t8^$n. 

^sijie^s^ST 1 ^^-th^mMmw^^zM. ^ti 
^'tL^i'jfsn^ic 1 ^^'fj 0 '^x ^tih . ^c^^f Jia^ 

V^/iiell^i2r8^Lfcfi-e^,^. ^^S«]^^*^^i- 

1. ^fJiS^^^T 1 t^siJf£li^«c 1 tti^-cm t-C 

J>|,fcrt. ^^m^^yVV-Y^^XWit^^zn^^^iX 
Vo0 64]^oT. mcOJ^S2i:Plt@mt'-yM^ 



[0 0 6 5] ^cofca^. mm. 2-^<nmm^T^r\.- 
1 oio#a^ T -f TA^ 1 ow^^^ T T 

;.^^^^_c;yffiO3O£0^^mii§ftC 1 ^ri^/c^'C 
t3<ii:t2j;oT. 2ocO®m->-^^^5r»Bt^T 
l*]t3JiX»^-g> - ^M-r ^ - ^^'"^'^ ^ « 

[oo6 6\^(^m.(r>mm.3^z^ix\i. i-:>^o^^ 
^%(r)m.mm.tmmzmhti:\^i- ^ ^^z^'mm-th 

to 0 6 7 ] mmmmA . <xt;. ^<7)^«^^^«^?^ 
mAi.z-^^-xmmh.mm<^mm2X'\^. i^c^mm 

xt 1 T ^ r 3 1 n<nm^<ommm^ ^ 

^^gP^iEli^^l^*3tt^@mt'-y bV-hSrlfe^U 
^coS5^i-faiiB*^t-*5tt^iB^^^^^t'«y 

[ 0 0 6 8 ] ia9«±. z.(r)Wm%^<^^^^'^^^^ 

^ ^ ^ 2 1 *5 ii^^^^^ii^ 

^ffl«$']1ii^2 4c^P*ffl^^S:^i^^Ilt'S>^« 
±3V^■C. gi5^m^gP43{i. #«^T^r3 icT^fSli^ 

St ^Ki^m^t/cgc^iai*^^^§^t:>yM/-b 

$:CPU5 HiiA^-r-i.. ^^flil^Oli^«±^ l21*3J:i;^ 

02r.^t/.ti^tPit-C'$>o^^^--^^m|- 

^?^2:#LTV^2,. fib. ggt'v hV-bJi^^JJ 
gP4 3HJ:o-cm^$tL^^^-^'^ @^t'-yM--M^ai 

[0 0 69] ^--C'. 01O^#ffBfCCPU5lcO^l 

mmz-)\^xmmh.m\^\i^ 

"[007of moflisv.-C. gp^iS^^ST0i3j:tX 
^COlS^SSil^^T 0 St3i3lt^ amt'-y h b R 0 
( = C0/T0){i. g?^^a54 3t3j;oT^^tL 
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R=C 1/TO 

ttch. ^--c. cKi. umm^mTo^izisi.^^ 

^fflfgftt'ib -1. » C P U 5 1 coi^^b^-r ^ X 
'^SSB 5 4 ^ cOTi^ t' .y Mx- b R A^' t' -y 
- b R 0 ^^l=5rv a 0 l^zm^it:^^ >y r^f>f XQ 

ifejb'<y hl/-bRS:W-tl>. 

[00 7 1] ::<Dmmmm4 Srfflv^^ . ^J^«i ^ ^ 
^^To^3i^msi-i>-fct=i'^'c^ mmm^-^co 

CC<n ■ TO • RO 

(:> . -eti-f ti-<^tft®^T- ^ co-^n-^^*^' 1 ^comn^ 

^ ^ 1 ^<mn.^ f ^ r\<zmm:% ^ . 
[00 7 2] ^(Dfz^. muf. 2-^(^mm^7'^riz 
^fi^'tiim^tifz 2oc7)H^^/-^^^^i£^*^^^ 
-^m' 1 oco#m^ T ^ r^iaii^^T t'S, ^ -c. ftno 

1 oco^^T -f r^^ib 1 rxT^m^ T Tt::®a^->- 
^yx^1^^-l>J#^. v-i-'y$r2 • TO • ROlc^ 

[0073] ;co^Sfe(^J^B4 titLti'. 1 

T ^ T 3 1 i^c75ffi«co^^iEiiB*^ t z (D^mmmm 

t;fc(t-i.@mtr-y M—b^m^t. ^COSJ^i-fSlil^^ 

t^jDltSIEHB^iO^l^b'-y M^-bSrg^t'-y hl^-b 
OTO::^']^"^ 1. ^ i: J&^'t't h <r>X . ^®:=SriB1i$'JP ?: tr 

[00741 mm(Dmm5 . ixiz. ^(r^wm%m.<m 
m.s\.z-^\^xmmfh.%m.(mm.^x:\t. \-^<n>m 

^ T ^ T 3 1 |*lc7)eSc7)gS^iailB#^i: i^O^^IEW 
HtZjJttSi^t'-yM^-h^^St, ^£0^^ieiiB# 
^tZfc{tSiBliB§^O^^t'-y h 1/- b Sr imt'-y b V- 

^v^\:-vvv-Y^^mzm-hm^):.\-'XW^'thX 

=)i,Z\.X\^h. 

[00 7 5] C:i7)OTcO?g®5t2iD{ti>^^{i. 
^Ucmi3*3{t^^^^^gP4 3*<. M^r>fr3 

i: tt3. c<7)^^t^cgP^iEWSt^fcttl.gMt'-y b 
[0 0 7 6] 01 1 {4. SP^^^S?4 3l;J:o-cm^^ 



^$fLi)MicF ( t ) {4. ^mzmh^'mm.^^^ 
■fm^<mm:h^^ ^<mw^ (t) 

-So 

[ 0 0 7 7 ] HI 2t4. Pm^fflV^Tt^c^iaii^^t^ 

■c, 3^^E^^it 1 ^-c'tiieii^ftc 1 $:isi^t. -ecom 
com/J^s^^. mmw.%ii-^i^WMmmm^'2A,z%^>^ 
'^m.c'2.t.x%m-th^>:.iM^xhh^^^-\^^ - 

d = C2-F (t 2-t ) 

lEil^MC 2 ^S*^?. . ^^J 1 1 ~ t 2 (rmt. t- «y b 
b RmaxlJJLhli'Sr'b'SrV^ J; d t^fiJ^-T^ . 

[0078] J; 0 tcfeii$ix^^ii^^^«^7-' ^ r 
^yx?: ioiO^;<T'fTt3liM^€.^^. -eix^' 

fK^IEIii^Tl. T2. -. Tn (T1+T2+- 
4-Tn=T) fc-r^fc. 

F (Tl) +F (T2) +-+F (Tn) <C 

ifim.-^hw^'^ (t) -k^m^hz-tx. n^i^oBm 

lai-ri. i 9 1;: tT v^l. COT'. $ ^ ti5fe©:'5rlSii*11S!2:tT 

[0079] iitfeiojg®6 . Mz. z<^^mcomm(^m 

^>fLfc¥i^t'«y bV- b*-'@at'«y bl^-bUAl^It'ItX* 
-b^i^-T'i'iolctTv^i,, 

[ 0 0 8 0 ] 0 1 354. zcr>wmmm<7)mmex'h^ 
^fflfgftifjpfi 2 4 (Dmmm^^n^-tmxh h.mi 

3 llfcV^-C t'-y b V- b^S^4 4{4, ^«C0®^ 

±^|5S±-r.|./i*^'^J^I?5t'-ybW-b$ri£S^S« CP 
U 5 1 co*^{k>^7^ -y r-^^ Xm^U 5 4 (4 . TRSf -y 
b^-b*-'mSSn/^J^t-fi^ ^t;^<7)TISt'>y bU 

- b UlTi: ^ -^^v ^^:^{l:XT■ -y r-t^f XcO^^Sr^r 

±Ilt'-yb^-b*^lS^$*T-'t^l=t4^ ^t^-^ 
_h!S t' -y b 1/- b iJLh =S: '^'Srv ^i^Hk^-r -y r^f-f X 

{zwmm-^^x'hh , ^ 

[008 1] Z^X\ 014^#g^tT, TPat-ybU- 

- Vcrm^P^^^z-^^^xmrn-fh . 0 1 4 {4 . MFHtX 
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[0082] m^^mmzm^m^^im^^-'^'^^ 

t' V bl/- b Rmi ^Xt(D h' >y hi/ - b t^'^Xh I. . 
U-oX. ^^(Oh'^y M^— hRSrRminUJlTt-^^'SrV'' 

[0083] t*^L. CliOb'-yM^-VRniiniJiTt-^ 
-y M^- h R ^ Rmi n 1 WTt^'Sr <^ =SrV a o iz^^ 

h , ^tit; i 0 . mm((mmni.z%m-h ^ t tin- 

[0 0 84] mi 5{i. ±|5St'-y 

'thf^Mm^it^i' -y-r-^^ xk^'^yhu-ht com 

m^^tMXh^. laiStCjoV^T. ffll^3a~3c{i 
|114i:|l!l:^X'S)0. ffim3a(i:. #i>:^^ v^^ffifB 

[ 0 0 8 5 ] m 5 tl*3V^T . M-^itX^ -y r-^-f 

^^-C', ii^'(i:xr>yr^f^XQ2*^'»^^l:xx-/ 

R^t'-yM— hR2maxUJlTi:'5rl.±ai;ia^t. 3t 

[0086]=S:fc. ±^t^^TRB<7)t'>y M—bRmin 
1 $yMi±M<7^ t' .y M^- h R 2 inax$r^^-r ^ X o 

Ql, Q2Sr-etL'fixlSS-r^<i:ot3tTl>J;v^. 
[0087] 01 6{S. ^£7)^MiOJg^6S:^fflL^^ 
-^12 jo it I. f eitB#ra t::^- 1. ^ffifB« J: 2r ^"T 

m^x'fi^-tx 0 f,z-^j:^iiK ;i<^mmcr>mme tiotti>± 

RBt'-yM^-b^^Sf ■S>^i:t^i^'C^ _tJlt->yh^ 
[0 088] ^^7)^oW64i<J;n{f. TRSt'-yM/ 



■thXol>zLX^^h(7)X\ MiBMcomn't^ML. ttz 

[0089] mm<mm7 . mz. z<D%m(omm<om 
muz-^^-^xmm-th. ;icDmm<nmm7Xii. mn<^ 

^^:>3^^fv^. ;i<7)m^:n^f^fzmmi<z1(im-t^M 
i^-fkxx >y r^-( x^m^Lxmrn^-^t tchXoi^z 
mtx^^h. 

[oo9o]iii7{i. ;i<r>wm%m(^Bmixhh 
mmm^^imm.n(nmm^^ .y 7 2 1 i-if^^^^ 
mmmMm^ 2 4 cDp^ii^^r^^H'c-a^ ^ o m 

^IS^^t. -^^^$tlfc®^^Oft#ti. CPU 5 

i\,z^-n^fih. CPU51 ^(Dm.i-itx'f >y y^"^ X' 

J, ft^^fCXx >/ -r^f Xi: coMJi5^^*^ ^ . 
^$n^>:B^t3MJS-ri)*^^'(l:XT--yrHf-f X$:^^-t 

-g,. CPU 5 ^•^^fifzM.i-^txn-jry^ XX 

p<^U 5 2W:^fi£{i'£^'5r< . IBliM3 2 1 A:>: 
[ 0 0 9 1 ] 0 1 8{4. .rco^BBco^miOOTT*™ 

[znmi^tzm.^titxv- ^r-r^ x*>'?^^$ix^*^ 0 1 

8-C'{4. ^^0. Tl . T2i0^^-t'®^*^'i£^5^ 
018l::S^t/it'-yMx-bRl. F12. R3{i. 
^fl^fl^f^O, Tl, T2-C'i5^$tl.^-®«t=iSt/i 
J:^HH^x-yX-9--fXCMlEt/::ffi-C'$)«'« d^^^M^O 

®^^ i.oii]®mT- ^ Lxttmm-th z t 

[0092] mm(^jms . mz. zc7)^mcomm<7)B 
S8t3ov^-cmBJ•ri.. zcommcommsx'ii. 

^ -c-ien-r c^m^ ^^ri,zici lx mm 
®KcDt'>y hu-h^^tLxwrn^y" ^ rcnm^ 
m}5xmmm^t:m-rxdi,zLx\^^h, 

[0093] mi9\i. ;i(n%m(omm<^mmsizxh 

Wmm^^^\^^^^^^^^'^ -y :7 r 2 1 *3 xx/^-^it 

m.mm.mm^ 2 a (mmmm:^-tmx:h 1. . 0 1 
r 3 1 tw^^PSM^^ t' -y hi— b -c-ia^ L/i^«7)Beii 

[0 0 94] ^c7)i9tct-cra^T>fr3 ic^iSM^ 

0. L3&^t^t'«yh^-bTiE^$ixi.<7)t'. lE^^ 
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[00 9 5] t*^t. m^iffl'i^t'-x^^-^5rfflv^^ 

'l^^YifAUh/ stLXM%L. <£a^^Ot'-yM^- 

C = 4 (Mb/s • eOmin- 60sec) 
= 14400 (Mb/s) 
= 1 8 (Gbyte) 

i i: 5r^^t::*n^ - ^ ^ ° 

[00971 %m<^mm.9 . mz. ^<DW^<^%m(^^ 

\'o 0 981 122 0(i. ^c7)^BJc0^1fSi^M9t;J:?. 

^ffl miMl^fl 2 4 iOP^fflS^?:^-^!^'^'^^ • 1^2 
0^2t5V^■C. mmg?5 6li. T ^ T 3 1 comi^i^. 

um^^^wmm^-^ vv-v^m^^xm%\^^ 
gm®^cot'«ybi/-b^fflv.-c. mm^^znmh 

[0 0 9 91 l22 1^#HitT. Ja^l55 6t; 

J;?.^^5aSt^'5^^'^i^^-«"^^° 122 Itct3\r^-C. ^ 

[0 10 01 02 IX'ti, 2ji*}iOfeil^^2:ft^A. 

T1=C1/R0 
=C1 • T/C 



S-ri,^i:lC'5:-i)« 'SriS. ROfiS^iS^^t'-y bW 
{i ^Ji®^£7)t'-ybV-b-Cl£im<^^i2liB#^"C' 

[01011 =5rt3. J,^tfc^life<^J^^l'-9{i5i^ 

\^ tfz ±MLfzmm<ommi-9X'\i.m^-r^ 

T 3 1 CiSfi^^ V 7 r ai^ 2 2 $r lll:^:^-^ J: ^ tX 

mmm^^xv^'-h<7ymm^^^r^ziii:h-th 

>ybWb&^£iit. SiJiai^Sti. pmt'^y bl^-b*^' 
mi£@^t'>y bV-bmT&*m^l>ftWr «yr;^ 

1o 1 031 '^^'^^^S-^*-^^*^^ ^ffimS^S*^'^ ^ 

mmmmmmM-m^zmtmrnftm^nm 

^5?-y b Wb*Wg^t'«y bWbaT5:lii#-r 
"to 1 04 1 O#'C0%B3t;J;ix{^, m^i'l^S^S 

^t'vbi.-b*^'gmt.bwbw 
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[0105] o#'c7)%Bflt;J:tL{f> ^m?^ 

toi 0 6] orco^Bflt^iiitf. wmm^^mi. m 

7^ ^ r(D^mm.m&^\>zmvt ?. ^ t ^ofiin?: 
[0107] -D%'<D%mzxfv,f. m 1 

^ 1 comS^-^^HJUiiOMM^fiiiiE-ri)™^"/ b l^- 
b^m^t. mmm^m'. ^i'^'5r<i:^Buf£^t'-y 

b I/- b *^'mi£Tist' y b 1^ - hi^xt^tm^^_^^<^ 

7.=r >y XHM<^OT^-i>*J«>^5^^JWttro J: 3 

T-^ ^^wm.zm^h^x:iommm%^'m.-th 

[0 108] oriO^B3tI<tttt^> ^2C7)=^¥S*\ 

%2<m%\^'^)^^xf<m%^mt^^him^-^ bu- 

•y b l^- b*^Ht|iB±ISt' -y b \y- bmT 

i^T^-9^m>h<^^z. @mt2?*fci£^^ft*^^o^ 
a ^ii-^-c' t , mizmrn: }drfx im^mc^mz^ 



[0109] -^^mmz^m.. %.%Kh^mK m 
wm%^znmh^^\txn-vr^^ x^io^^^risM 
x-y)'^h.tznmM'm>znmh^=^\'cx'r -y x 

^^^f^^h z. t ifx'^ htthi^z. =L~^(Dmmz 

[0110] -^^'<7^%mzkfi\i. mn^mK wm 
m^'v ^ ^- ^ t-c miE^^T-' ^ rtcisii 

L m^^^mK wmmM^mz^-^xmn^tif-itm 

(,tLfzmmx'(om^^um.-t^ z t t^x-t ht^^om^ 
[0111] -^%'<D%mzxfi\f. mn^m^ mm^ 
\,znmhmmm^mmmn<^^'y b i^- b srffl 

a.-^hz t-yX IBII^i i: ISiiB^^ t coMmmm^W 

[HI] i a^w^<^nm<7ymm i t-fc i>iJ)®^^^-^ib 

[02 ] 01 twS^ tJ^^iiMfi^-^-y 7 r gPisl^-^-fk^ffi 
[113 ] 1 tC^tt^^^T ^ 

[114] ^c;)%Bjc7)^co?^®2-C$)^iJJ®«^^^l^ 

(T^mmm^^^-tmx'hh. -.^^^^ 

[115] ^£O^HB£O^OM2l^i5W^ie^^raJ: 

[06] ;i<r)^mcomii^cr)mm2i,zi5nhm^f^ 
T<r>%m^^tm.mmMt(7)mmyj^-rmx^hh 
[07] vi <D^mcom^cr>mm sx-hh mmm-^it 

commmm^^mx'hh . ^ - 

] z (7mm<r>mm<r>mm 3 tziDtt ^ -r ^ 
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[Ull] ^C7)^BJCO|ISSO?^S5tI*3tt^#«^T 

[1112] :iaymi(^m^(^^n5\,ziinhwm>^f 
[ n 1 3 1 i <r)wmmm<n>mm e x-hhwrnw^^ 
^<^mmmm:^--tmx'hh . 

[014] l:^'(l:^r-/r-9--fXi:t'>y M^-hi:cO 

[HIS] 1:^ <fc^r r-^"^ ^'i: t' >y M^- b i: ctd 

[Hie] ^c7)^0J(7)^liS<7)J^®6^3*3tt-?.^^r 

[HIT] iiO^0J^O|IS|iOM7 T'fcl.l!jH^1?-§- 

^(^nmm^^^--i'mx'hh , 

[018] c: <7ywn<^m.<^W'M 7 13 13 (t S -r 

[019] .r (T^wMcommcomm s -cS) 
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